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ABSTRACT
This study sought to extend the current literature regarding the use of an
interdependent group contingency intervention (i.e., Behavior Bingo) for increasing
students’ academically engaged behavior and decreasing students’ disruptive behaviors.
Participants included three 6th grade Science teachers and their students. An ABAB
design across classrooms was used to examine the effects of the Behavior Bingo
intervention on students’ behaviors. Specifically, this study consisted of four phases: a)
baseline, b) behavior Bingo intervention, c) withdrawal from intervention, and d)
intervention reinstated. Results indicated increases in student’s academically engaged
behaviors following implementation of the Behavior Bingo intervention with moderate to
large effect sizes between phases for all three classrooms. Limitations of this study and
future research directions are provided.
Keywords: interdependent group contingency, academically engaged behavior,
disruptive behaviors, classroom management
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CHAPTER I – MANAGEMENT OF STUDENT BEHAVIORS
Disruptive behaviors within the classroom can cause many difficulties for
teachers and students (Darling-Hammond, 2003). Students’ disruptive behaviors
adversely impact students’ ability to access valuable instruction. Additionally, their
disruptive behaviors may interfere with other students’ learning by impeding their peers’
ability to attend to instruction as well as teachers’ ability to deliver instruction effectively.
Student disruptive behaviors during childhood and adolescence can serve as predictors
for negative future outcomes such as antisocial behavior, adult criminality and
continuation of disruptive behaviors (Broidy et al., 2003; Trentacosta et al., 2009). When
disruptive behaviors reoccur, as typically seen, they can become time consuming for
teachers to manage and often result in a reduction of time available for instruction,
increases in student disciplinary consequences from office discipline referrals, and
decreases in students’ academic success (Bates-Brantley, 2017; Collins et al., 2017).
Disruptive behaviors have been broadly defined as actions that disrupt the learning
environment and can include out-of-seat behavior, inappropriate vocalizations, and
manipulation of objects that are unrelated to the academic task (BOSS; Shapiro, 2011).
Decades of past research have shown the negative impacts of disruptive behavior within
the classroom and the need for behavioral interventions to reduce disruptive behaviors
among students within the classroom settings (Broidy et al., 2003; Evertson & Emmer,
1982; Shinn et al., 1987; Stage & Quiroz, 1997).
Most Kindergarten through 12th grade general education classrooms consist of
one primary teacher and sometimes an assistant teacher or a teacher’s aide, thus behavior
interventions that allow for students’ behavior to be managed with as few adults as
1

possible is paramount (Scruggs et. al., 2007). Specifically, group contingencies can
decrease the work load for teachers by allowing teachers to implement one consequence
to all students at once rather than repeated multiple consequences to each individual
student within a classroom (p. 567, Cooper, Heron, Heward, 2007). Group contingency
interventions are easily implemented compared to multiple individual interventions,
typically acceptable to participants in addressing student behaviors, cost effective if used
with readily available classroom rewards, and time efficient (Little et al., 2015).
Additionally, group contingency interventions have demonstrated a high degree of
success with behavior change across various student populations (Little et al., 2015) such
as students with Emotional Disturbance (EBD; e.g., Collins et al., 2017; Denune et al.,
2015), high school general education students (e.g., Bates-Brantley, 2017), middle school
students (e.g.,Barrish, Saunder, & Wolf, 1969), elementary school students (e.g.,
Kowalewicz & Coffee, 2014; Lannie & McCurdy, 2007), and students receiving special
education services (Coogan et al., 2007).
Group Contingency Intervention
A group contingency is best described as a common consequence that is
contingent on the behavior of all or a proportion of a group of people. There are three
categories of group contingencies: independent, dependent, and interdependent (Cooper
et al., 2007, Litow & Pumroy, 1975).
An independent group contingency requires a contingency to be stated to all
group members, but reinforcement for that contingency to be delivered only to group
members who meet the criterion (Cooper et al., 2007). For example, each student that
brings their assigned homework to class the next day will receive a piece of candy. An
2

evidence-based example of an independent group contingency intervention is the
Classroom Password intervention, which involves the classroom teacher selecting and
announcing to the class a password (Dart et al., 2016) for that day and anytime a student
hears the password they are instructed to make a tally mark on an intervention record
form. After the intervention session ends, up to a certain number of students are eligible
for a reward if they have recorded the correct number of times the password was said by
the teacher on their record form (Dart et. al, 2016).
Dependent Group Contingency Interventions
A dependent group contingency allows for the whole group to earn a reinforcer
contingent on the behavior of one person or a selected small group of people (Cooper et
al., 2007). For example, if Adam is required to bring his completed homework the next
day and he does, then all students in the classroom receive a piece of candy; or, if a small
group of preassigned students are required to bring their homework the next day and they
do so, then all students will also receive the piece of candy. This category of group
contingencies could have the least amount of impact over an entire classroom, due to the
contingency potentially relying only on one or two members of the class. An additional
limitation of this category is the amount of pressure placed on the one person selected
may be too intense causing social disapproval from classmates (Litow & Pumroy, 1975).
Heering and Wilder (2006) examined the effectiveness of a dependent group
contingency to increase students’ on-task behavior within general education classrooms.
Researchers specifically sought to address one of the possible limitations of dependent
group contingencies by examining the extent to which students experienced negative
social consequences as a result of the dependent group contingency. Participants included
3

one 3rd grade and one 4th grade classroom, selected based on teacher reports of difficulty
managing student behavior during math time. If all students within the preselected row
were on-task, the aide would mark yes on the data sheet and would not tell students until
the end of the class period whether they were to receive access to the previously
identified items or activities. If students were on-task for 75% or more of the observed
intervals, students then drew from a bag that had the preferred items or activities written
on ping-pong balls. If the class did not meet the 75% criteria, then the on-task definition
was reread to students and they were told to “do better next time” (Heering & Wilder,
2006, p. 464).
Results indicated the means for student on-task behavior was 80% for both
classrooms, whereas baseline means were between 35% and 50% for the third and fourth
grade classes. Visual analysis indicated increase in trend and high levels of students’
AEB following implementation of the intervention. Social validity results indicated the
intervention to be feasible for teachers to implement and acceptable to students.
Additionally, results showed that 80% of third graders and 93% of fourth graders
reported they were never blamed for keeping the class from earning the prize and if they
were blamed, it only happened once (Heering & Wilder, 2006).
An interdependent group contingency requires all members of a group, either
individually or as a group, to achieve a criterion to receive the reward. For example, if
70% of the students within the classroom bring their completed homework to class the
next day, then everyone receives a piece of candy. Many advantages can be associated
with interdependent group contingencies, such as increases in prosocial behaviors among
participants by promotion of positive interactions and cooperation between group
4

members to meet a common shared goal (Collins et al., 2017; Tingstrom et al., 2006), and
potential avoidance of pointing out any individuals that did not meet the predetermined
criterion (Collins et al., 2017).
A potential limitation for interdependent group contingency interventions is the
rewards used may not function as a reinforcer for some of the students and could function
as a more potent reinforcement and therefore the reward is possibly lost for the whole
class (Collins et al., 2017; Litow & Pumroy, 1975). Additionally, all participants may
lose access to the reward due to others’ failure to follow the rules or difficult behavior,
which can lead to frustration and unfairness among the students who do follow the rules.
Consequently, the students whom do not follow the rules can potentially still gain access
to the reward due to the predetermined group criterion being met, which might lead to
group frustration as well as teacher and school staff frustration (Collins et al., 2017;
Tingstrom et al., 2006). These disadvantages can potentially be addressed by
randomizing the contingency components by randomly selecting reinforcers, selected
students, or behaviors targeted for the contingency (Collins et. al., 2017; Maggin et al.,
2012; Theodore et al., 2001). The current study aims to address this limitation by
randomizing preselected reinforcers.
All three types of group contingencies have been supported as evidence-based
interventions. Specifically, in a meta-analysis conducted by Maggin, Pustejovsky, and
Johnson (2017) researchers examined the efficacy of 40 studies examining group
contingency interventions published between 1969-2016. Overall, these results support
the efficacy of all three categories of group contingencies in general education
classrooms (Maggin et. al., 2017). Researchers applied the What Works Clearinghouse
5

design standards and a visual analysis protocol developed by Gast and Spriggs (2014) to
analyze the group contingency intervention studies. The majority of the studies examined
implemented interdependent procedures with the primary implementer being the
classroom teacher, and dependent variables related to student disruptive behaviors.
Results indicated high fidelity and high ratings of intervention use and feasibility of
practice by implementers of the included group contingency studies. Additionally, results
yielded an effect size of d=1.95 for disruptive behaviors outcomes and an effect size of
d=1.80 for academic engagement outcomes, indicating an average improvement of
approximately a two standard deviation difference over baseline levels for both variables.
This meta-analysis provides empirical support regarding the use of all three group
contingency interventions in targeting individual or group behaviors.
Gresham and Gresham (1982) also examined the effectiveness of three group
contingencies on student’s disruptive behaviors by separating each group contingency
into separate conditions. Participants included 12 students diagnosed with intellectual
disability within a special education self-contained classroom. The study consisted of
eight phases within an ABCDABCD reversal design: baseline, interdependent,
dependent, and independent. Results indicated means for students’ disruptive behaviors
during the interdependent phase was a M=10, during the dependent phase was a M=15.5,
and in the independent phase was a M=25. Although the lowest mean levels of student
disruptive behavior observed was within the interdependent group contingency phase,
researchers reported inability to account for potential carryover effects. Despite this
limitation, researchers discussed interdependent and dependent group contingency phases
yielding the greatest decreases in disruptive behaviors. Researchers additionally credit the
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group cooperation component of interdependent and dependent group contingencies to
the potential effectiveness of decreasing disruptive behaviors. Specifically, participants
cued and praised team members for low rates of disruptive behaviors and reprimanded
their peers when disruptive behaviors occurred (Gresham & Gresham, 1982).
Theodore, Bray, Kehle, and Jenson (2001) also examined the effectiveness of all
three group contingencies within a single study (ABAB reversal design) in which the
three group contingencies and reinforcers were randomized to reduce classroom
disruptive behavior. Participants included five male students diagnosed with EBD within
a special education, self-contained classroom. The study employed the use of two clear
separate jars placed on the teacher’s desk: a criteria jar and a reinforcers jar. The criteria
jar included 9 pieces of paper labeled with either: the performance of the whole group,
the student with the highest performance, the student with the lowest performance, the
average of all performances or interdependent group contingency, or a single randomly
selected student from the group or dependent group contingency. If the students or
student selected received five or fewer checks for failure to comply with posted
classroom rules, then the teacher randomly selected a reinforcer from the reinforcer jar
and all students were rewarded. If the student or students did not meet the criterion, the
teacher simply instructed students that the criterion was not met. Observations of each
participants’ disruptive behavior occurred during four phases: baseline/regular class
instruction, first intervention which entailed the randomization of criteria and reinforcers,
withdrawal phase, and finally reinstate the intervention phase. Results indicated all
students’ DB decreased to an average mean of 3.8% during intervention and a mean of
3.9% during reinstatement of the intervention. Researchers found that all three group
7

contingencies utilized randomly from the criteria jar were effective in decreasing
inappropriate classroom behavior, therefore further supporting the use of group
contingencies. However, researchers did not examine meaningful differences between
each group contingency utilized in the randomized criteria jar (Theodore et al., 2001).
Each type of group contingency is associated with specific disadvantages and
advantages that are worth further discussion. However, for the purposes of this study the
goal was to examine an intervention such as interdependent group contingencies where
all group members are required to work towards a specific goal.
Interdependent Group Contingency Interventions
There are various types of commonly used interdependent group contingencies
(e.g., Mystery Motivator, Good Behavior Game, and Behavior Bingo). The Mystery
Motivator was originally introduced by Rhode, Jensen, and Reavis (1992) in The Tough
Kid Book as a useful classroom management strategy, and later utilized within research
to examine effectiveness across various populations, settings, and behaviors. This
intervention involves a variable ratio reinforcement schedule that allows for students to
receive a predetermined reward on randomly selected days or class periods for students
exhibiting appropriate behaviors that have been previously determined by the teacher. In
the original Mystery Motivator format, the teacher marks an M on a calendar with
invisible ink but makes the calendar visible to the class. At the end of the period or day, if
the students meet the predetermined behavior goal, a student is asked to fill in that days
square on the calendar to reveal if an M is present for that day. If an M is present, the
students receive a reward that has been selected by the teacher and unknown by the
students. If an M does not appear then the students are praised for meeting the behavior
8

goals and reminded that they will have another chance to earn a reward the next day
(Beeks & Graves, 2016; Kowalewicz & Coffee, 2014). Many researchers have made
modifications to the original Mystery Motivator format to make the intervention suitable
for different populations and age ranges.
One of the initial investigations on the effectiveness of the Mystery Motivator was
conducted by Moore, Waguespack, Wickstrom, Witt, and Gados (1994). Researchers
sought to employ the Mystery Motivator as a strategy to increase homework completion
across two elementary classrooms. Nine students served as the target participants within
two classrooms and were identified prior to the intervention as demonstrating difficulty
with performance completion of homework as a result of performance deficit instead of
skill deficit. Results indicated increases in levels of homework completion for the five
target participants in classroom A and only three of the four target students in classroom
B when the Mystery Motivator was implemented. Specifically, participants within
classroom A had an average of 64.9% for homework completion during baseline and
increased to an average of 89.4% during the intervention phase. Participants in Classroom
B had a homework completion average of 70.1% during baseline and a homework
average of 80.8% during the intervention phase. Despite homework accuracy not being
targeted by researchers, increases were observed for all participants. One of the
limitations associated with this study is the failure to monitor the level of task difficulty
variation; therefore, when assignments were particularly hard or lengthy, the cost/benefit
ratio to students of completing the homework may not have been optimal, resulting in
poor performance by students (Moore et al., 1994). The focus of this study is on student
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academic engagement and student disruptive behavior, so it is worth examining the
effects of the MM on these variables.
Kowalewicz and Coffee (2014) examined the effectiveness of the Mystery
Motivator on students’ disruptive behavior in a general education elementary school
setting with the absence of any additional classroom behavioral interventions.
Researchers sought to expand past studies regarding the Mystery Motivator by
implementing this study across eight diverse classrooms in multiple school districts,
implementing for eight school weeks, and class-wide daily direct measurement of student
behavior by teachers. The study used an ABAB changing criterion design across eight
classrooms. Students earned a reward after each class period the current criterion was
met. After students met the criterion for 10 consecutive days, researchers decreased the
criterion for disruptive behavior by 50%. Disruptive behavior served as the primary
dependent variable. After the teachers were trained on the intervention, behavioral goals
were taught to the students.
The intervention was implemented every day over the course of eight weeks.
During intervention, when a student engaged in disruptive behavior, the teacher gave the
student a tally on a tally counter. All tallies that students received were transferred to the
Mystery Motivator calendar after the intervention period. The calendar was placed so that
all students could see it during the intervention sessions and contained the letter M hidden
under a small square piece of paper on certain days. This letter signaled that
reinforcement was available. The square piece of paper was removed at the end of the
period despite students meeting the criterion or not for that day. Rewards were written on
note cards and randomly drawn on the days students met criteria for reinforcement.
10

Visual analysis indicated immediate and meaningful decreases in disruptive behaviors for
all classrooms and were maintained in the follow-up phase. Average interobserver
agreement for frequency of student disruptive behaviors across all classrooms was 92%.
One limitation of the study, is researchers conducted reversal and follow-up phases over
two days and significant variability in behavior changes were observed; therefore,
conclusions regarding changes in observed behavior cannot be solely attributed to the
removal of the intervention. Another limitation is that the sound of the tally counter
clicking when the teacher recorded students’ disruptive behavior could have served as a
cue to the researcher to code the behavior as well and thus increasing the interobserver
agreement (IOA) (Kowalewicz & Coffee, 2014).
Overall, the Mystery Motivator intervention has been effective in increasing
students’ homework completion and accuracy (Moore et al., 1994) and decreasing
students’ disruptive behaviors within the classroom (Kowalewicz & Coffee, 2014; Beeks
& Graves, 2016). This intervention has also been shown to be acceptable by teachers.
(Beeks & Graves, 2016).
As previously mentioned, another example of an interdependent group
contingency intervention is the Good Behavior Game. The use of “games” as a group
contingency intervention within a classroom has been utilized for decades (Tingstrom et.
al., 2006). For example, in 1969, Barrish, Saunders, and Wolf examined a classroom
behavior management intervention, later known as the Good Behavior Game (GBG).
Barrish et al. (1969) examined the effect of the GBG on decreasing classroom disruptive
behavior by utilizing natural reinforcers to the classroom. The dependent variables
examined were out of seat behavior and talking out behavior. The intervention occurred
11

during the last half of a reading period and the first half of a math period. Participants
included one 4th grade classroom and students were divided into two teams. Disruptive
behaviors by any student in a team resulted in loss of privileges by the team in which that
student resided. If a team won the game, that team would receive certain privileges.
Teams could win the game by following certain rules based on the dependent variables. If
the teacher saw any student on a team breaking one of the rules, she would place a mark
on the board. At the end of observation, the team with the least amount of marks won that
day. Examples of privileges teams could win included: team could wear victory tags, put
a star by their names on a winner chart, line up first for lunch, or 30 minutes of free time.
Results of the intervention indicated an immediate and sharp decrease in disruptive
behaviors. During baseline the mean average for talking out behavior was 96% and for
out of seat behaviors was 82%. Following implementation of the intervention, the mean
average for talking out behavior was 19% and out of seat behavior was 9%. Anecdotal
reports by researchers suggested school officials, students and the teacher reacted
positively to the intervention and some requested that intervention continue to be
implemented.
Kleinman and Saigh (2011) examined the effects of the Good Behavior Game in a
ninth-grade history classroom. Dependent variables included: talk or verbal disruption,
aggression or physical disruption and seat leaving. Before implementation of the
intervention, students completed a preference assessment to determine rewards the
students could earn. During intervention, the teacher explained the classroom
expectations to students rather than rules and verbally identified students engaging in
disruptive behaviors by stating the specific behavior and placing a check on the board
12

under the team affiliated with the offending student. The team with the fewest checks on
the board received a prize. The daily reward consisted of access to bite sized pieces of
candy delivered at the end of class and the weekly rewards consisted of a pizza or
cupcake party. Following implementation of the intervention, the mean average for
aggression was 6%, seat leaving was 7%, and talking was 41%. Following reinstatement,
of the intervention, the mean average for aggression was 4%, seat leaving was 6%, and
talking was 25%.
Interdependent group contingencies such as Mystery Motivator, the Good
Behavior Game, and Behavior Bingo utilize a variable ratio schedule of reinforcement,
which requires a varied number of responses before delivery of reinforcement. This
schedule of reinforcement accounts for the practicality of always providing reinforcement
after every response (Cooper et. al., 2007). The Mystery Motivator and the Good
Behavior Game are supported by extensive literature associated with effective outcomes
in decreasing disruptive behaviors and increasing appropriate behaviors of participants.
Behavior Bingo, a novel interdependent group contingency, currently has limited
evidence-based or anecdotal published literature supporting it’s implementation.
Behavior Bingo allows for participants to access reinforcement every day or session the
game is implemented. Conversely, the Mystery Motivator participants can achieve the
criterion for that day, yet the day is labeled as a no-reward day and no reward is given to
participants. In the Good Behavior Game, participants may be able to easily attribute
specific students responsible for the loss or earning of points due to disruptive behavior
because the teacher typically marks the point immediately after the behavior has
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occurred. Behavior Bingo allows for the teacher to discreetly scan the classroom after an
interval has occurred and document the number of students engaged in AEB.
Behavior Bingo
Behavior Bingo utilizes randomized reinforcers and a variable ratio schedule of
reinforcement. Similar to other interdependent group contingencies, the variable ratio
schedule of reinforcement component causes uncertainty to participants as to what
reward would be selected when criterion is met, yet allows for participants to access the
reward each day the intervention is implemented. In Behavior Bingo, this variable ratio
schedule is embedded within a Bingo board (e.g., completion of a line diagonally,
vertically or horizontally) and reinforcement is drawn from a bag of predetermined
reinforcement slips. The randomized reinforcement component causes the students to not
know if the selected reward would be preferred or not (Collins et al., 2017).
Collins et al. (2017) examined the effectiveness of Behavior Bingo intervention
on the academic engagement, off-task, and disruptive behavior of high school students
with EBD. The study took place within two classrooms of an alternative school. The
primary target variables were on-task behavior, off-task behavior, and disruptive
behavior. These variables were recorded daily by research assistants within the classroom
using a planned activity check. The intervention procedures consisted of the teacher
receiving a private tactile prompt and scanning the room at the end of a predetermined
interval (e.g., 5 mins or 10 mins) and counting the number of students who were engaged
in on-task behavior. The teacher would then immediately pull the corresponding number
of slips from a plastic bag that contained numbered slips (i.e., 1-25), try again slips, and
students’ choice slips. If a number slip was pulled then the teacher would cover the
14

corresponding number on the Bingo board with a colored circle. If a students’ choice slip
was pulled, the teacher decided on what number to cover by polling the entire class. If a
try again slip was pulled, the teacher would not cover any square on the Bingo board.
Reinforcement was delivered immediately to the entire class after a line was completed
on the Bingo board, either diagonally, vertically or horizontally. Reinforcers were
determined by the teacher drawing a random slip from a reinforcers bag.
Overall, results indicated that after the intervention was implemented with the 5minute interval, students on-task behavior increased and off-task behavior decreased.
Following implementation of the 5-minute intervals intervention, students on task mean
average increased to 86.97% and a decrease in mean average of 12.19% was observed for
students’ off task behaviors and 0.91% for students’ disruptive behaviors. Variability was
evident after planned activity checks occurred following 10-minute intervals; however,
average on-task behavior (M=83.25%) off-task behavior (M=15.91%) and disruptive
behaviors (M=1.07%) of students were still improved compared to baseline levels.
Results for Class 2 indicated an immediate and stable increase of students on-task
behavior (M=96.43%), a stable decrease in disruptive behavior (M=3.11%) and off task
behaviors (M=4.69%) after introduction of the 5-minute interval intervention. Similarly,
Class 2 indicated immediate increases in on task behavior (M=63.75%) and a decreasing
trend for off task behavior (M=34.54%) and disruptive behavior (M=5.41%). This study
supports the effectiveness and use of Behavior Bingo in increasing academic engagement
and off-task behavior in students with EBD. According to the social validity
questionnaire researchers adapted from Ehrhardt, Barnett, Lentz, Stollar, and Reiflin
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(1996), the intervention was rated as socially valid by the teacher (5 on a 5-point scale)
and was used throughout the remainder of the school year (Collins et al., 2017).
The aforementioned study is not without limitations. First, researchers use of only
one teacher and only students within an alternative school diagnosed with EBD limits the
generalization of the study. Second, researchers conducted observations during one
instructional period; therefore, it is unknown if the same effects would exist during
different instructional periods. Additionally, intervention procedures repeatedly caused
disruptions to classroom instruction. Specifically, rewards and breaks from the
intervention were accessible throughout the session during students’ seatwork,
consequently allowing for the possibility of multiple distractions during learning.
Purpose of the Present Study
While research regarding the effects of interdependent group contingency
interventions are well supported in the literature; Behavior Bingo is a new approach with
limited research. Previous research (Collins et al., 2017) found the interdependent group
contingency intervention to be successful in increasing on-task behavior and decreasing
off-task as well as disruptive behavior in students with EBD. This study sought to extend
the Collins et al. (2017) study on Behavior Bingo by applying the intervention to a
different population, larger classroom settings, as well as, incorporating and changing the
method in which students receive reinforcement to account for the least amount of
distraction to active learning time. Specifically, the teacher pulled the slips of paper
during the learning period so that students could visibly see what they were earning, but
the specific slip pulled, covering of corresponding bingo squares, and reinforcement was
not revealed to students until the end of the class session rather than during instruction.
16

Research Questions
1. Did the use of the Behavior Bingo intervention increase students’ academically
engaged behaviors (AEB)?
2. Did the use of the Behavior Bingo intervention decrease students’ disruptive
behaviors (DB)?
3. Did teachers observe similar increases in students’ academically engaged
behaviors compared to the observer?
4. Did teachers involved in the implementation of Behavior Bingo rate the
intervention as a socially valid method for addressing student behavior?
5. Did the students involved in the implementation of Behavior Bingo rate the
intervention to be socially valid?
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CHAPTER II - METHOD
Participants and Setting
The researcher obtained human subjects research approval from the University of
Southern Mississippi’s IRB prior to classroom recruitment (See Appendix A). Prior to
data collection, consultation with school administration occurred to solicit participants.
Participants included teachers and students within 3 Science classrooms in a 6th grade
rural southeastern public STEAM school. Consent from each teacher was obtained prior
to beginning data collection (See Appendix B). Consent from each student’s parent was
obtained prior to student’s completing the Children’s Usage Rating Profile (CURP; See
Appendix J). Observation periods were determined by teachers ranking their 3 most
disruptive class periods and the researcher choosing the class period based on the class
period that aligned with the researcher’s schedule.
The teacher in classroom 1 was a 54-year-old African American female in her
tenth year of teaching with no prior experience in implementing a class wide
interdependent group contingency. Classroom 1 was a sixth grade Science class that
consisted of 25 students; 11 females and 14 males. Twenty of the students in Classroom 1
were African American, four of the students were Hispanic and one student was
Caucasian. Observations were conducted during students’ independent seatwork, teacher
led lecture, or testing.
The teacher in classroom 2 was a 28-year-old African American female in her
sixth year of teaching with no prior experience implementing class wide interdependent
group contingency interventions. Classroom 2 was a sixth grade Science class that
consisted of 26 students; 15 females and 11 males. Twenty-two of the students in
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Classroom 1 were African American, three of the students were Hispanic and one student
was Caucasian. Observations were conducted during students’ independent seatwork,
teacher led lecture, or testing.
The teacher in classroom 3 was a 36-year-old African American female in her
sixth year of teaching with no prior experience in implementing a class wide
interdependent group contingency intervention. Classroom 3 was a sixth grade Science
class that consisted of 21 students; 7 females and 14 males. Eighteen of the students in
Classroom 3 were African American, two of the students were Hispanic and one student
was Caucasian. Observations were conducted during students’ independent seatwork,
teacher led lecture, or testing.
Materials
Several items were utilized during the course of this study, including a Preference
Assessment Survey, Smart Watch device, two Teacher Scripts, Observation Forms,
Teacher intervention usage rating scale, Student intervention usage rating profile, one
5x5 Behavior Bingo Board with dry erase markers, clear container for teachers to place
Bingo slips pulled, one plastic sealable bag labeled “Rewards” to hold slips for
reinforcement and one plastic sealable bag labeled “Bingo” to hold numbered slips, try
again slips, or student choice slips. The materials are described below.
Preference assessment survey
After collaboration with the teacher to create a list of relevant and appropriate
rewards, a Preference Assessment Survey (Appendix C) was created. The students
completed the preference assessment on the last day of the baseline phase to identify
reinforcers to be used within the study. Students were asked to rank order a list of 7 out
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of the 13 possible rewards. The three highest ranked rewards were determined by
calculating the frequency of each item that was rated at a 1,2, or 3. The item with the
highest number of 1 rankings became the 1st reward, the item with the highest number of
2 rankings became the 2nd reward, and the item with the highest number of 3 rankings
became the third reward for that classroom. The three rewards ranked highest by each
classroom were written on separate pieces of paper and placed inside the “Rewards” bag
for students to earn if Behavior Bingo criterion was met. Students from each of the three
classrooms ranked the following three items the highest: bag of chips, free time to listen
to music and free time to talk to a friend.
Smart watch
Vibration via a timer application called Party Game Timer from a wearable
Apple Watch Series 2 by Apple Inc. signaled to teachers the appropriate times to conduct
a planned activity check (e.g., survey the classroom and record the number of students
engaged in academically engaged behaviors [AEB]).
Teacher scripts. One teacher script (Appendix D) was given to teachers prior to
implementation of Behavior Bingo. The teacher used the script to introduce the Behavior
Bingo intervention to the class. A second teacher script (Appendix E) was given to
teachers to announce the start of Behavior Bingo each time the game was played.
Observation forms. An Observation Form (Appendix F) was used by the primary and
secondary data collectors to record the number of students who were engaged in either
AEB, DB or neither. The sheet contains empty cells with columns labeled interval, target
behaviors of AEB or DB, as well as rows labeled by numbers to indicate the interval.
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A second observation form (see Appendix G; Planned Activity Check Form) was
used by the teacher to record the number of students present in the classroom, the number
of students displaying AEB at the end of each interval, and the number of slips the
teacher pulled from the “Bingo” bag. Prior to teacher use, the researcher utilized a table
(Appendix H) to determine the number (e.g., 4, 5, 6) teachers should divide total students
engaged in AEB for each interval. The calculated number informed teachers of how
many slips to pull after each interval. The number was determined by the researcher
before the game began and based on the number of students present each day of
intervention to ensure student’s ability to achieve a Bingo was not guaranteed every time
the game was played or impossible to achieve. The Planned Activity Check Form
contained empty cells with columns labeled with interval (e.g., every 5 minutes), number
of students displaying AEB, number of slips pulled and put into the container, and rows
1-8 numbered to indicate the interval. A smart watch device was utilized to prompt the
teacher at the end of every 5-minute interval for a total of 40 minutes. The vibration
prompted the teacher to discreetly scan the room and tally the number of students
engaged in AEB.
Behavior Bingo board
The Bingo board included the letters B-I-N-G-O at the top of a laminated 5ft x 5ft
board with five rows and five columns containing 25 squares randomly numbered 1-25.
Numbers were laminated and attached by Velcro circles to each square on the board. The
board was posted in the front of each classroom during sessions. A dry erase marker was
used to cross out the number squares the classroom earned. The “Bingo” plastic bag
contained 5 “students’ choice” slips, 15 “try again” slips, and paper slips with the
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numbers 1-25. A separate plastic bag, labeled “Rewards,” contained slips with the three
reinforcers.
Integrity checklists
The teacher training phase procedural integrity checklist (See Appendix N)
included items that indicate the researcher reviewed AEB and DB definitions as well as
provided examples to the teacher, the researcher taught the teacher how Behavior Bingo
operates and the materials that would be used with the intervention, the researcher
explained the Behavior Bingo criterion, the researcher introduced the Smart Watch
device and timer function to the teacher, and the researcher reviewed the data sheet that
was used by the teacher to record the number of students engaged in AEB and the
researcher answered any questions.
The Behavior Bingo treatment integrity checklist (Appendix O) included items
indicating the teacher announced the start of the Behavior Bingo game, wore the Smart
Watch device, set the watch to the correct interval, scanned the room and counted the
students engaged in AEB, wrote down the number of students engaged in AEB at the end
of the interval on piece of paper until the end of the session, pulled corresponding number
of slips from “Bingo” bag, covered the Bingo board square/polled the class on which
square to cover/announced no square was to be covered, pulled a slip from the “Rewards”
bag if criterion was met and finally, allowed for immediate access to reinforcement for
entire class. Treatment integrity data was collected using checklists for all phases.
The baseline and withdrawal phase checklist (See Appendix L) included “yes” or
“no” items to statements indicating the observer sat in an unobtrusive location within the
classroom and teachers were not given any instruction of feedback regarding students’
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behaviors. The checklist for the observer implementation intervention and reinstate of
intervention phases (See Appendix M) included items that indicated observers sat in a
nonobtrusive location in the classroom, the smart watch device was provided to the
teacher by the researcher, the researcher confirmed the smart watch device was
functioning properly, the researcher provided all materials to the teacher before the
intervention started, and the researcher prompted the teacher to begin the intervention.
Treatment integrity was calculated by dividing the number of steps completed by the total
number of steps applicable and multiplying the quotient by 100.
The Usage Rating Profile-Intervention, Revised (URP-IR, Chafouleas et al., 2011; see
Appendix I)
At the conclusion of the study, the URP-IR was administered to teachers to assess
the social validity of the Behavior Bingo intervention. This rating scale uses a 6-point
Likert scale with each item rated from 1 (strongly disagree) to 6 (strongly agree) on the
agreement of intervention procedures. The URP-IR consists of 29 items that measures
individuals’ perceptions of treatment acceptability, understanding, family-school
collaboration, feasibility, system climate, and system support. Higher scores on the URPIR indicate favorable perceptions of the social validity of an intervention. A factory
analysis conducted by Briesch, Chafouleas, Neugebauer, and Riley-Tilman (2013)
yielded a coefficient alpha of .84 across all factors ranging from .72 to .95, suggesting
adequate reliability across all subscales.
Children’s Usage Rating Profile (CURP; Witt & Elliot, 1985)
The Children’s Intervention Rating Profile (CURP; Briesch & Chafouleas, 2009,
see Appendix J) was administered to students to assess students’ perceptions of the
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usability of Behavior Bingo. Students complemented the CURP at the end of the last
intervention phase. The CURP includes three subscales: Personal Desirability,
Feasibility, and Understanding. All responses were obtained anonymously and after
students returned a parental consent letter (Appendix K). This rating scale consists of a
21-item questionnaire that requires students to rate the intervention on a 4-point Likert
scale. Higher scores on the CIRP indicate higher desirability of use, higher understanding
of use, and feasibility of use. Briesch and Chafouleas (2009) found measures of the
CURP to have high internal consistency with factors ranging from .75 to .92.
Dependent Measures
Students’ academically engaged behavior (AEB) served as the primary dependent
variable. The secondary variable was students’ disruptive behavior (DB).
Academically Engaged Behavior
AEB consisted of both passive and active engagement. Passive engagement was
defined as student’s eyes oriented towards the teacher or the assignment (e.g., eyes
directed to the board during lecture, eyes directed toward a peer if the peer was actively
responding, and eyes directed toward material during silent reading). Active engagement
was defined as the student’s body and head oriented to the target task while actively
attending to the assigned task (e.g., writing assignment, asking the teacher a question,
scrolling or typing on the computer).
Disruptive Behavior
DB included out of seat behavior, inappropriate vocalizations, and off-task
behavior. Out of seat behavior was defined as student’s legs or buttocks not in direct
contact with their seat without teacher permission. Inappropriate vocalizations were
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defined as vocalization unrelated to the assigned task. Off-task behavior was defined as
student’s eye contact not directed to the assigned task, the teacher, or the required object.
Design and Data Collection
Design
An ABAB withdrawal design in three general education classrooms was used to
evaluate the effects on students’ behaviors. An ABAB withdrawal design allows for the
study to demonstrate intervention effectiveness through verification, prediction, and
replication of the intervention effects (Hayes et al., 1999). All phases consisted of a
minimum of five data points to conform to single case design standards by Kratochwill
and colleagues (2010). Decisions for phase changes was based on visual analysis of level,
trend and stability of data (Reinke et al., 2008). The transition into intervention phase was
determined based on low stable rates of students’ AEB during baseline. The withdrawal
phase and the reimplementation phase also included a minimum of five sessions and was
terminated after evidence of stable data.
Data collection
Data collection occurred for 40 minutes of the class period. Session length was
determined in collaboration with each teacher. Student behaviors were recorded using a
direct observation, ten second momentary time sampling method. Momentary time
sampling method was selected because short interval momentary time sampling has been
shown to estimate percentage time most accurately for a wide range of behavior
frequencies and durations (e.g., Saudargas & Zanolli, 1990). An individual fixed method
was used to observe behavior of the class. At the end of each ten second interval,
researchers coded at that moment if one student was engaged in either AEB, DB or
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neither, followed by the observation of a subsequent student. Once the rotation was
complete and all students had been observed the observer began again with the first
student of the rotation. AEB was calculated by using the sum of intervals AEB occurred
in and dividing this occurrence by the total number of observation intervals and
multiplied by 100. DB was also calculated using the sum of intervals DB occurred
divided by total observation intervals and multiplied by 100. Total number of students
present in class that day was also recorded by observers.
Additionally, data was collected on all three teachers’ observed percentage of
students engaged in AEB from the planned activity checklist (Appendix G) during
Behavior Bingo conditions. Teacher’s observed AEB percentages were calculated by the
total count number per interval of students displaying AEB written by teachers on the
planned activity checklist, divided by total number of students present in class that day
and multiplied by 100.
Procedures
Baseline
In the baseline condition, teachers were not be provided with any feedback,
materials or support related to classroom management of student behaviors. Data
collectors gathered data from an unobtrusive location within the classroom and observed
student behaviors. Researchers used a treatment integrity checklist (Appendix L) to
ensure that no components of the intervention were being implemented.
Teacher Training
Following baseline, all teachers participated in a group training session on the use
of the Behavior Bingo intervention. Training occurred for all teachers at once during a
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non-instructional, teacher planning period. Training included the following: researcher
reviewed the definitions of AEB and DB, introduced the intervention materials and
criteria, introduced the smart watch and the timer application, and reviewed the
observation forms (Appendix F). The training took approximately 15 minutes to conduct.
Researchers planned for a brief retraining and feedback session with teachers if treatment
integrity by teachers fell below 80% (Appendix O). However, retraining was not required
during the study due to all teachers consistently implementing the intervention above
80%. Procedural integrity was assessed by a second observer and 100% for teacher
training with all three teachers.
Behavior Bingo
Before beginning the intervention, the teacher utilized the teacher script
(Appendix D) to explain the Behavior Bingo intervention to the students. During the
intervention phase and prior to each session, the teacher announced to the class the
beginning of the Bingo game using the teacher script (Appendix E). Following planned
activity checks the teacher pulled the paper slip(s) from the “Bingo” plastic bag and
placed them into the clear container so that students could see that they were earning
paper slips; however, students were unaware of how many Bingo spots were to be
covered until the end of the class session. At the end of the session, typically 10 minutes
before the class period ended, the earned slips were revealed to the students. Specifically,
the teacher pulled slips from the clear container and read each slip aloud to the class. If a
numbered slip was pulled the teacher placed a mark through the corresponding number
square on the Bingo board with the dry erase marker. If a students’ choice slip was
pulled, then the teacher polled the class to reach a vote on which numbered square to
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cover on the Bingo board. If the try again slip was pulled, then the teacher did not cover
any square. When a vertical, horizontal or diagonal line was completed on the Bingo
board then the entire class received a reinforcer. The teacher pulled a slip from the
“Rewards” plastic bag to determine the reinforcement students received for that day and
immediately allowed access to the reward for all students in the class. If students did not
complete a line on the Bingo board, no reward was given and the teacher instructed
students that they could play the game again soon. After the teacher determined if the
reward was earned that day or not and provided the reward (if appropriate), the game was
considered over. The Bingo board was erased and numbers rearranged, regardless of
obtaining a Bingo or not. Researchers used a treatment integrity checklist (Appendix O)
to ensure that all components of the intervention were being implemented.
Withdrawal
The withdrawal phase began on a subsequent day after the conclusion of the
intervention phase. During the withdrawal phase, teachers were not provided with any
intervention materials or feedback on classroom management, regardless of student
behaviors. Observers sat in an unobtrusive location within the classrooms to conduct
observations. Researchers utilized the same data collection form as the intervention phase
to record student behaviors (Appendix F). Researchers used the treatment integrity
checklist (Appendix L) used with the baseline phase to ensure that no components of the
intervention were being used.
Reimplementation of Behavior Bingo
To follow guidelines of an ABAB design the previous intervention was reinstated.
The purpose of this phase was to indicate if the effects on the target behavior were
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verified following withdrawal and reimplementation (Rizvi & Ferraioli, 2012).
Researchers used the same treatment integrity checklist (Appendix G) as the previous
intervention phase to ensure the all components of the intervention were being used
Interobserver Agreement
Interobserver Agreement (IOA) was calculated for at least 30% of the sessions
within each phase within the ABAB design across all classrooms. University graduate
students trained to code student and teacher behaviors assisted in conducting
observations. All researchers involved in this study were trained on the operational
definitions and coding procedures used in this study before observations were conducted.
Training consisted of practice observations on a university campus with feedback from
the primary researcher. All observers met an IOA of at least 85% using a simulated
classroom video with the primary researcher before data collection. If less than 85% IOA
was obtained during training, a retraining on operational definitions and observations
methods took place prior to data collection. Retraining was not required for any IOA
observers. IOA data collection involved a primary and secondary observer sitting in an
unobtrusive area within the classroom and collecting data on student behaviors. IOA
calculation of the dependent variables consisted of dividing the number of agreed
intervals with DB or AEB by the total number of intervals (agreed and disagreed) and
multiplying the quotient by 100.
Classroom 1’s IOA was collected for 40% of observations in each phase. IOA for
students’ AEB in Classroom 1 averaged 97% (range=94-99%) across all conditions, DB
averaged 92% (range=89-96%) across all conditions. Total IOA for AEB and DB
averaged 95% (range=89-99 %) across all phases.
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Classroom 2’s IOA was collected for 40% of observations across all 4 phases.
IOA for AEB in Classroom 2 averaged 94% (range= 91-96%) across all phases, and DB
averaged 97% (range= 93-99%) across all phases. IOA for AEB and DB together resulted
in a total IOA average of 96% (range=91-99%) across all phases.
Classroom 3’s IOA was collected for 40% of observations across all phases. IOA
for AEB in Classroom 3 averaged 90% (range=88-93%) across all phases, and DB
averaged 94% (range=92-96%) across all phases. Total IOA for Classroom 3’s AEB and
DB averaged 92% (range=88-96%) combined, across all phases.
Procedural Integrity
A procedural integrity checklist was utilized by the primary investigator during
teacher trainings prior to the treatment phase. The procedural integrity checklist consisted
of all the steps necessary to accurately train teachers on Behavior Bingo (see Appendix
N). Any score below a 100%, would result in the primary investigator retraining teacher
participants until 100% integrity was reached. The primary researcher rated procedural
integrity as 100% for teacher trainings, with 100% IOA by a secondary observer.
Treatment Integrity
The primary observer completed daily checklists that consisted of all steps
necessary for accurate implementation of the intervention (see Appendix L, M, & O).
Treatment integrity checklists were utilized to asses and evaluate the presence or absence
of correct implementation by a primary and secondary observer.
Treatment integrity for Classroom 1, 2, and 3 averaged 100% for baseline, 100%
for intervention, 100% for withdrawal condition and 100% for reimplementation. Total
treatment integrity for Classroom 1, 2, and 3 averaged 100%.
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IOA for treatment integrity was collected for at least 30% of each phase in all
three classrooms by a secondary observer. IOA data calculation for treatment integrity
consisted of dividing the number of agreed upon steps by the number of total steps and
multiplying the quotient by 100. Treatment integrity IOA was 100% across all treatment
conditions for each classroom.
Data Analysis
Data analysis was conducted through the use of visual inspection and effect size
calculations. Changes in students’ DB and AEB were assessed through the examination
of trend, level, variability, overlap of phases, immediacy of effect, and consistency
among similar phases (Kratochwill et al., 2010).
Effect size was calculated using Baseline Corrected Tau (BCT), to calculate and
quantify the intervention effect. BCT is an improved nonparametric approach for
evaluating effect size measurement within single case design research (Tarlow, 2017).
BCT allows for more interpretation to graphically “in bounds” between -1 and +1 (p.443)
effect sizes and controls for baseline trend more effectively compared to the Tau-U
approach. To measure phase independence and control for statistical significance within
baseline, BCT uses Theil-Sen robust regression and Kendall’s rank correlation coefficient
(Tarlow, 2017). BCT effect sizes scores that range below 0.20 are considered small, 0.20
to 0.60 are considered moderate, 0.60 to 0.80 are considered large, and above 0.80 are
considered a very large change (Vannest & Ninci, 2015). For the purpose of this study,
BCT was calculated across all phases (i.e., baseline to intervention, intervention to
withdrawal and withdrawal to reinstate intervention) to evaluate the effect sizes of each
individual phase and to evaluate the overall effects.
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CHAPTER III - RESULTS
Classroom 1
In Classroom 1, students’ AEB during baseline was variable with a slight
increasing trend, and low level (see, Figure 1). Students in Classroom 1 demonstrated
AEB during baseline for a mean of 59.6% of observed intervals (range= 50-68%). During
intervention, an increase in trend and an immediate increase in level was observed with a
decrease in variability. Students in Classroom 1 demonstrated AEB for a mean of 88.2%
(range= 83-92%) for observed intervals during the intervention phase. After withdrawal
of the intervention, an overall decreasing trend and increase in variability was observed
with students engaging in AEB for a mean of 70.5% (range= 61-77%) during observed
intervals. Finally, after reimplementation of the intervention, AEB data indicated higher
levels, an increasing trend, and a decrease in variability. During the reimplementation of
intervention condition students engaged AEB for a mean average of 86.5% (range= 8293%). Overall data regarding students AEB for classroom 1 indicated highest levels and
means observed during both intervention conditions with increasing trends. The effect
sizes for classroom 1 are displayed in Table 1. The intervention had a large effect overall
on increasing students’ AEB in Classroom 1 (0.75).
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Figure 1. Classroom 1’s Percentage of Intervals of Occurrences for Academically
Engaged Behavior
Classroom 1’s teacher observed students’ AEB averaged slightly lower (range=
77-91%) compared to the researchers observed student AEB averages (range=87- 92%)
in the first intervention phase. However, Classroom 1’s teacher observed significantly
lower averages of students’ AEB (range=61-79%) compared to the researchers observed
student AEB averages (range= 83-94%) during the reimplementation of the intervention.
Classroom 1’s DB data indicated a decreasing trend, high level, and high
variability (see Figure 2). The mean percentage of DB during the baseline condition was
40.0% (range=32-50%). Observed intervals for the intervention condition were low in
variability, low in level and showed a decreasing trend. The mean percentage of DB
during this condition was 11.8% (range= 8-16%). For the withdrawal condition, DB
increased in trend, level and variability. Students in Classroom 1 displayed a mean of
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29.5% for DB (range= 23-39%) during the withdrawal condition. After reimplementation
of the intervention, DB decreased slightly in variability, displayed lower levels and a
decreasing trend. Students in Classroom 1 displayed a mean of 13.8% (range= 6-18%) for
DB during the final intervention condition. Data during both intervention conditions in
Classroom 1 had low levels, decreasing trends and lower variability. Effect sizes are
displayed in Table 1. The following calculations indicate that the intervention had a large
effect overall for decreasing students’ DB in Classroom 1.

Figure 2. Classroom 1’s Percentage of Intervals of Occurrences for Disruptive Behavior.
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Table 1 Effect Size Calculations for Classroom 1
BCT

Effect

Baseline/Intervention

0.75

Large

Intervention/Withdrawal

0.75

Large

Withdrawal/Reinstated

0.75

Large

Baseline/Intervention

0.75

Large

Intervention/Withdrawal

0.75

Large

Withdrawal/Reinstated

0.75

Large

Academically Engaged Behavior

Disruptive Behavior

Classroom 2
In Classroom 2, AEB (see Figure 3) during baseline was slightly variable with
low levels and an increasing trend. Students in Classroom 2 demonstrated AEB during
baseline for a mean of 69.5% of observed intervals (range= 64-75%). During
intervention, a decrease in trend and variability and an immediate higher level was
observed. Students’ mean AEB significantly increased with a mean of 87.4% (range= 8393%) for observed intervals during the intervention phase. After withdrawal of the
intervention, an immediate decreasing trend and increase in variability was observed with
students engaging in AEB for a mean of 72.3% (range= 66-85%) during observed
intervals. Finally, after reimplementation of the intervention, AEB data indicated
immediate increase in level, slight increases in trend and decreased variability. During the
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reimplementation of intervention condition, students engaged in AEB for a mean average
of 96.1% (range= 93-98%). Overall data regarding students AEB for classroom 2
indicated highest means observed during both intervention conditions and the highest
level observed in the final intervention condition. The effect sizes for classroom 2 are
displayed in Table 2. The intervention had a moderate to large effect overall on
increasing students’ AEB in Classroom 2 (0.63-0.75).

Figure 3. Classroom 2’s Percentage of Intervals of Occurrences for Academically
Engaged Behavior.

36

Table 2 Effect Size Calculations for Classroom 2
BCT

Effect

Academically Engaged Behavior
Baseline/Intervention

0.75

Large

Intervention/Withdrawal

0.63

Moderate

Withdrawal/Reinstated

0.75

Large

Baseline/Intervention

0.75

Large

Intervention/Withdrawal

0.63

Moderate

Withdrawal/Reinstated

0.75

Large

Disruptive Behavior

In Classroom 2 the teacher observed students’ AEB averages (range= 81-99%)
was similar to the researchers observed averages (range=84- 93%) in the first intervention
phase. Additionally, Classroom 2’s teacher observed a similar number of students’
engaged in AEB (range=89-96%) compared to the researchers observed student AEB
averages (range= 93-98%) during the reimplementation of the intervention.
Students’ DB in Classroom 2 indicated a decreasing trend, high level, and
variability (see Figure 4). The mean percentage of DB during the baseline condition
was30.5% (range=24-35%). Observed intervals for the intervention condition were lower
in variability, low in level and showed an increasing trend. The mean percentage of DB
during this condition was 12.6% (range= 7-16%). For the withdrawal condition, DB
37

increased in trend and variability. Students in Classroom 2 displayed a mean of 27.7% for
DB (range= 15-34%) during the withdrawal condition. After reimplementation of the
intervention, DB decreased significantly in variability, level and indicated a slight
decreasing trend. Students in Classroom 2 displayed a mean of 3.9% (range= 2-7%) for
DB during the final intervention condition. Overall, DB data during both intervention
conditions in Classroom 2 had low levels and lower variability. Effect sizes are displayed
in Table 2. Overall the intervention had a moderate to large effect on decreasing students’
DB in Classroom 2 (0.63-0.75).

Figure 4. Classroom 2’s Percentage of Intervals of Occurrences for Disruptive Behavior
Classroom 3
In Classroom 3, AEB during baseline consisted of slight variability, increases in
trend and low levels (See Figure 5). Students in Classroom 3 demonstrated AEB during
baseline for a mean of 63.3% of observed intervals (range= 57-71%). During
intervention, a decrease in trend and increase in variability and level was observed.
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Students in Classroom 3 demonstrated AEB for a mean of 78.9% (range= 65-88%) for
observed intervals during the intervention phase. After withdrawal of the intervention, a
decrease in variability and decrease in trend and decrease in level was observed with
students engaging in AEB for a mean of 68.7% (range= 61-78%) during observed
intervals. Finally, after reimplementation of the intervention, AEB data increased in
trend, level and significantly decreased in variability. During the reimplementation of
intervention condition students engaged AEB for a mean average of 88.2% (range= 8491%). Overall data regarding students AEB for classroom 3 indicated highest means
observed during both intervention conditions and the highest level in the final
intervention phase. The effect sizes for classroom 1 are displayed in Table 3. The
intervention had a moderate effect overall in increasing students’ AEB for Classroom 3.

Figure 5. Classroom 3’s Percentage of Intervals of Occurrences for Academically
Engaged Behavior
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Table 3 Effect Size Calculations for Classroom 3
BCT

Effect

Academically Engaged Behavior
Baseline/Intervention

0.63

Moderate

Intervention/Withdrawal

0.45

Moderate

Withdrawal/Reinstated

0.75

Large

Baseline/Intervention

0.63

Moderate

Intervention/Withdrawal

0.45

Moderate

Withdrawal/Reinstated

0.75

Large

Disruptive Behavior

Classroom 3’s teacher observed students’ AEB averages (range= 63-83%) similar
compared to the researchers observed student AEB averages (range=65- 88%) in the first
intervention phase. In the reimplementation phase, Classroom 3’s teacher observed lower
averages of students’ AEB (range=70-88%) compared to the researchers observed student
AEB averages (range= 84-91%).
Classroom 3’s DB data indicated a decreasing trend, high level, and high
variability (see Figure 6). The mean percentage of DB during the baseline condition was
36.7% (range=29-43%). Observed intervals for the intervention condition indicated
increases in variability and trend, and a moderate level. The mean percentage of DB
during this condition was 20.5% (range= 12-34%). For the withdrawal condition, DB
increased in trend, and decreased in variability. Students in Classroom 3 displayed a
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mean of 31.3% for DB (range= 22-39%) during the withdrawal condition. After
reimplementation of the intervention, DB significant decreases in variability and level
were observed as well as a decreasing trend. Students in Classroom 1 displayed a mean of
11.8% (range= 9-16%) for DB during the final intervention condition. Classroom 3’s
overall DB data had low levels. A significant decrease in trend and variability in
Classroom 3’s DB was indicated in the final intervention phase. Effect sizes are shown
in Table 1. Overall the intervention had a moderate to large effect on decreasing students’
DB in Classroom 3.

Figure 6. Classroom 3’s Percentage of Intervals of Occurrences for Disruptive Behavior
Social Validity
After completion of the study, all three teacher participants completed the URPIR (see Table 4; Chafouleas et al., 2011). Classroom 1’s teacher yielded an average score
of 3.25 for Acceptability of the intervention, a 6.0 for Understanding of the intervention,
a 2.7 for necessity of Home-School collaboration when implementing the intervention, a
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2.5 for Feasibility of the intervention, a 3.6 for System Climate, and a 3.3 for System
Support needed to implement the intervention. Classroom 2’s teacher yielded an average
score of 5.1 for Acceptability of the intervention, a 6 for Understanding of the
intervention, a 2.3 for necessity of Home-School collaboration when implementing the
intervention, a 4.5 for Feasibility of the intervention, a 5.6 for System Climate, and a 2.3
for System Support needed to implement the intervention. Classroom 3’s teacher yielded
an average score of 5.3 for Acceptability of the intervention, a 5.7 for Understanding of
the intervention, a 4 for necessity of Home-School collaboration when implementing the
intervention, a 4.5 for Feasibility of the intervention, a 5.4 for System Climate, and a 3
for System Support needed to implement the intervention.
Table 4 Mean Ratings for Usage Rating Profile-Intervention Revised Scale
Classroom
Subscale

1

2

3

Acceptability

3.3

5.1

5.3

Understanding

6

6

5.7

Home-School Collaboration

2.7

2.3

4

2.5

4.5

4.5

3.6

5.6

5.4

3.3

2.3

3

Feasibility
System Climate
System Support

Additionally, following the completion of data collection, students in classrooms
1, 2, and 3 who returned the signed parental minor assent letter (Appendix K)
anonymously completed the CURP (see Appendix J; Briesch & Chafouleas, 2009).
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Eleven participating students yielded an average score of 3.6 for the Personal Desirability
subscale, indicating the intervention was desirable. On the Understanding subscale,
students rated an average of 3.5, indicating that participating students understood the
Behavior Bingo intervention. The Feasibility subscale yielded an average score of a 1.5
for participating students, indicating that students did not view Behavior Bingo as a
feasible intervention. In summary, students agreed that the intervention was
understandable and rated Behavior Bingo as personally desirable; however, there were
concerns reported by students regarding feasibility
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CHAPTER IV – DISCUSSION
Research Question 1
The primary research question addressed whether the use of Behavior Bingo
increased students’ AEB. It was hypothesized that implementation of Behavior Bingo
would result in higher rates of class wide AEB compared to baseline and withdrawal
phases. Results indicated that students’ average AEB increased for students in all three
classrooms. The current study extends the previous research on the effects of Behavior
Bingo with student’s AEB (Collins et al., 2017). Additionally, the study adds support to
the literature in support of group contingency interventions within general education
classrooms (Maggin et. al., 2017). The current study further extended Collins et al.
(2017) by examining student behaviors in three general education Science classrooms
with three Science teachers.
Research Question 2
The second research question was aimed at determining if Behavior Bingo
decreased students’ DB. It was hypothesized that implementation of Behavior Bingo
would result in decreases of students’ DB compared to baseline. Student average DB
indicated a decrease for students in all three classrooms during intervention phases. The
current study extended research conducted by Collins et al. (2017) displaying observable
decreases in student DB after implementation of Behavior Bingo. Additionally, the
current study supports the use of group contingency interventions within general
education classrooms in addressing student’s DB (Maggin et. al., 2017).
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Research Question 3
The third research question sought to examine the percentage of students
observed AEB averages by teachers during Behavior Bingo. Overall Classroom 2 and 3
teachers observed similar AEB averages to that of the researcher. However, Classroom
1’s teacher recorded significantly lower observed AEB averages compared to the
researcher. Johnson (2018) examined differences in percentage of student AEB averages
by teachers versus researchers and found teachers consistently rated higher AEB levels.
Variation in student observed AEB averages by the teacher and researcher averages could
have been influenced by differences in opinions regarding the AEB definitions used or
teachers additional need to review AEB definitions from the teacher training.
Research Question 4
The fourth research question examined if middle school teachers would rate the
use of Behavior Bingo as a socially valid intervention for addressing student behavior.
Results from the URP-IR indicated that teacher’s acceptability of the intervention ranged
from a score of 3.3-5.3 out of 6. Teachers in classroom 2 and 3 agreed the intervention
was an acceptable intervention for addressing student behaviors, however the teacher in
classroom 1 slightly disagreed. There is mixed research surrounding the hypothesis that
years of teaching experience is inversely related to the perceived effectiveness and
acceptability of previously implemented behavioral interventions. For example, Witt and
Robbins (1985) state that more experienced teachers rate interventions as less acceptable
when compared to teachers with less teaching experience. However, Jreisat (2006)
indicated a nonsignificant relationship between years of teaching and the intervention
acceptability or perceived effectiveness
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Research Question 5
Similarly, the final research question examined if middle school students rated the
use of Behavior Bingo as desirable. Results from the CURP indicated students agreed
that Behavior Bingo as personally desirable and understood the intervention; however,
students did not view the intervention as feasible. The CURP indicated that students’
personal desirability, understanding, and feasibility of the intervention ranged from a
score of 1.5-3.6 out of 4. Some questions from the CURP that assess the feasibility
include: this was too much work for me, this took too long to do, I felt like I had to use
this method too often, using this method gave me less free time.
Limitations
Despite the positive findings of the current study, the study is not without
limitations. First and foremost, the intervention in this study did not contain a follow-up
phase. As a result, maintenance of effects over time are unknown. It would be beneficial
to replicate this study and the study conducted by Collins et al. (2017) to include a
follow-up phase. A follow up phase could aid in determining if results would maintain
over time.
Second, the Bingo board potentially served as a discriminative stimulus for
appropriate behaviors. Specifically, the presence of the Behavior Bingo board may have
served as a signal to students that reinforcement would be available that class period. It
would be worth exploring in future studies to have the Bingo board remain in the
classroom even on days Bingo is not played. Additionally, future researchers should
explore if the presence of the Bingo board is associated with behavior change.
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Third, financial constraints of schools and teachers to buy rewards such as chips
for large classes are not feasible. The four highest rated rewards by students were chips,
free time on computer, free time listening to music, and free time to talk to a friend in all
three classrooms. Student access to free time would be no additional costs for teachers.
Future researchers should explore fading of costly rewards to only non-costly rewards
and further examine student behaviors.
Fourth, teachers use of a smart watch device may not be feasible or accessible for
some teachers. The researcher provided the smart watch to all teachers for use in this
study. However, any discrete device that provides a tactile prompt on an interval schedule
could be used, for example; applications like Repeat Timer on a smart phone and a
MotivAider device. Future researchers should consider exploring other materials to
deliver a prompt to signal teachers of the interval duration.
Finally, the researcher did not analyze if there were statistically significant
differences in student behavior across the types of instruction that occurred during
observations. Therefore, it is unknown if significant behavior changes occurred during
seat work, testing, or teacher led lecture. Future researchers should further explore this
limitation by examining start and end of differing instructional periods and analyzing
potential correlations with observed student behaviors. Additionally, future researchers
could benefit from examining which of the differing types of instruction yield the largest
effects utilizing Behavior Bingo.
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APPENDIX A- IRB Approval Form
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APPENDIX B- Teacher Consent

Title of Study: Evaluating the Effects of Behavior Bingo on Students’
Academically Engaged Behavior
Study Site: Hattiesburg School District
Name of Researcher & University affiliation: Kristi White, M.A.
The University of Southern Mississippi
Dear Teacher,
We are conducting a research study to evaluate the effects of Behavior Bingo to
improve student behaviors. Provided you qualify for the study, you will be trained
on the procedures of the game and will potentially improve your use of classroom
management techniques. The training procedure will involve aspects such as the
whole class engaging in the game Bingo, rewards being awarded to students after
meeting the predetermined criterion at the end of class and you the teacher will
wear a Smart Watch device to deliver tactile prompts as a reminder of when to
count students engaging in academically engaged behavior. Observations of
student behavior will also be conducted by researchers in an effort to determine
whether or not the Behavior Bingo techniques result in concurrent improvement
of student behavior. Procedures will be conducted 3-4 times per week and
individual session lengths will be determined after consultation between the
researcher and teacher.
Benefits for participating in this research may include improvements in student
behavior within the classroom and gaining skills to implement an evidence-based
behavior management technique. Minimal risks are associated with participation
in this study. You may experience some mild discomfort as a result of the
vibration from being prompted by the Smart Watch. The primary investigator has
a Bachelors in Psychology and will be available to ameliorate any issues that may
occur as a result of the training procedure. You may withdraw from participation
at any time without penalty, prejudice, or loss of benefits.
Will this information be kept confidential?
Your name and behavior information will be kept confidential at all times. To
protect your privacy, you will be assigned a letter. This letter will be placed on all
paper work. At no time will any paperwork contain your name or any personal
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information. Please note that these records will be held by a state entity and
therefore are subject to disclosure if required by law.
Who do I contact with research questions? Should you have any questions about
this research project, please feel free to contact Kristi White, M.A. at 601-2665098 or Dr. Lauren McKinley at 601-266-5098. If you have any questions
regarding your rights as a research participant, please feel free to contact the USM
Institutional Review Board at 601-255-5509.
What if I do not want to participate?
Please understand that your refusal to participate will involve no penalty or loss of
benefits to which you are otherwise entitled, and you may discontinue your
participation at any time without penalty or loss of benefits.

Please sign the bottom of this sheet if you choose to participate. You may keep
the second copy for your records.

________________________________
Participant/Teacher Signature

__________
Date

________________________________

__________

Investigator Signature

Date
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APPENDIX C- Student Preference Assessment
Teacher Name: _____________

Student Name: ___________________

Class Period: _________

Write a 1-7 next to at least seven items/activities you would like to earn in this
class. With 1 being your most wanted item, 2 being your second most wanted
item and so on.
_______ Free time to talk to a friend
_______ Listen to music
_______ Piece of chocolate candy
_______ Piece of hard fruit candy
_______ Free time to read
_______ Mechanical pencil
_______ Eraser
_______ Pen
_______ Free time to draw
_______ Mint candy
_______ Chewy candy
_______ Free time on the computers
_______ Bag of chips
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APPENDIX D- Teacher Script for Introduction of Behavior Bingo
● Announce to the class that they will be playing a new game called Behavior
Bingo. Tell them the time period in which the game will be played
Say: “Today we are going to talk about a new game that we will play in class.
The game is called Behavior Bingo. This game will be played during _____ from
___: ____ to ___: ____.”
● Explain the Behavior Bingo board that is posted in the front of the classroom.
Say: “This is our Behavior Bingo board and the goal is to fill in a row either
diagonal, vertical or horizontal by following classroom rules.”
● Explain specific behaviors students should and should not engage in for the
Behavior Bingo game. Model a few examples for the class.
Say “You all will have the opportunity to earn a reward for following the rules
that you can have access to for the last 5-10 minutes of class”
● Show students the “Rewards” plastic bag and place at the front of the
classroom near the Bingo board.
Say “I will randomly pull slips of paper during class from the Bingo plastic bag
to put in this container. These slips of paper have numbers, student choice and try
again written on them. At the end of class, we will go through each slip and
determined if the class made a Bingo”
● Show students the “Bingo” plastic bag, slips of paper, and clear container.
Place at the front of the classroom near the Bingo board.
Say” Does anyone have any questions about Behavior Bingo?”. Answer students’
questions about the game
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APPENDIX E- Teacher Script for Announcing Start of Behavior Bingo
● Announce to the class that they will be playing Behavior Bingo. Tell them the
time period in which the game will be played
Say: “Today we are going to play our Behavior Bingo game. The game will be
played during _____ period, from ___: ____ to ___: ____.”
● Explain the Behavior Bingo board that is posted in the front of the classroom.
Say: “Remember this is our Behavior Bingo board and the goal is to fill in a row
either diagonal, vertical or horizontal by following classroom rules.”
● Explain specific behaviors students should and should not engage in for
the Behavior Bingo game. Model a few examples for the class.
Say “These rewards will be what you all are playing for: hot chips, free time on
computer, or free time to listen to music.”
Say” Does anyone have any questions about Behavior Bingo?”
● Answer students’ questions about the game.
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APPENDIX F- Observation Form
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APPENDIX G- Planned Activity Check

Interval

Count # of Students
# of slips to put into

(Every 5 mins)

displaying AEB
container

1

_____=

2

_____=

3

_____=

4

_____=

5

_____=

6

_____=

7

_____=

8

_____=

# of students in classroom/# of students displaying AEB = % AEB
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APPENDIX H- Number of Slips Calculation Table
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APPENDIX I- Usage Rating Profile-Intervention Revised
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APPENDIX J- Children’s Usage Rating Profile
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APPENDIX K- Minor Assent
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APPENDIX L- Treatment Integrity for Baseline and Withdrawal

Teacher: ________________

Date: _________________

Observer: _______________

Class Period: ___________

Steps

Yes

1

Observers sat in a nonobtrusive location in the classroom.

2

No instructions, prompts, intervention materials, or feedback were

No

provided to the teacher.

Number of steps completed:

/2

Percentage of steps completed:

64

APPENDIX M- Behavior Bingo Treatment Integrity
Teacher: ________________

Date: _________________

Observer: _______________

Class Period: ___________

Steps

Yes

1

Observers sat in a nonobtrusive location in the classroom.

2

Researcher ensured the smart watch device was functioning properly

No

prior to beginning of session.
3

Researcher provided all materials to teacher (smart watch, Bingo
board, both plastic bags, Bingo marker)

4

Researcher prompted the teacher to begin intervention

Number of steps completed:

/4

Percentage of steps completed:
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APPENDIX N- Procedural Integrity for Teacher Training
Teacher: ________________

Date: _________________

Observer: _______________

Class Period: ____________

Steps

Yes

1

Researcher reviewed AEB and provided examples and nonexamples.

2

The researcher reviewed the use of the Behavior Bingo board,

No

“Behavior” bag and “Rewards” bag and markers.
3

Researcher explained Bingo criteria (e.g., ways in which students may
or may not meet criteria).

4

Researcher introduced the Smart Watch device’s use and timer
functions to the teacher.

5

Researcher provided and reviewed data sheet for teacher to record
number of students engaged in AEB at the end of the interval.

Number of steps completed:

/5

Percentage of steps completed:
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APPENDIX O- Behavior Bingo Treatment Integrity
Teacher: ________________

Date: _________________

Observer: _______________

Class Period: ___________

Steps

Yes

1 Teacher announced start of the Behavior Bingo game.
2 Teacher wore the smart watch device and set to correct interval.
3 At the end of every interval, the teacher scanned classroom and
counted students engaged in AEB.
4 Teacher wrote number of students engaged in AEB at the end of
every interval on the Planned Activity Check Form.
5 Teacher pulled appropriate number of slips from “Bingo” bag and
placed them in a location that was visible to the students.
6 At the end of the class period, the teacher covered square on
Bingo board, or polled class on which square to cover (student
choice slip), or announced no square was to be covered (try again
slip) for all slips earned.
7 If vertical/horizontal/ diagonal line was completed, teacher pulled
random slip from “Rewards” bag.
8 Teacher allowed for immediate access to reinforcement for entire
class.
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No

N/A

Number of steps completed:

/8

Percentage of steps completed:
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